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•  NASA  Langley  NTF  tests  (Chu  and  Luckring) 

-  65  degree  sharp  LE 

-  Surface  pressure  measurements 

-  Range  of  freestream  Mach  numbers 

•  0.4  and  0.85 

•  These  tests  formed  starting  point  for  VFE-2 
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Question:  why  is  critical  angle  different  in  measurements  and  CFD? 
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Purpose: 

(1)  Interested  in  the  mechanism  -  does  the  sting  shock  always  trigger  the  breakdown? 

(2)  Interested  in  the  influence  of  the  shock  strength  and  the  axial  flow  on  the  critical  angle 
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Shgrp  Leading  Edge  Delta  Wing 
M  =  0,85,  Alpha  =  23,0  deg,,  Re  =  6,000,000 
Iso-surface  of  X— vorticity  colored  by  pressure 


On-wing  pressure  gradient  along  symmetry  plane 
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Axial  Velocity  Distribution  Along  Vortex  Core 
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Rossby  Number 
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Robinson  et  al,  AIAA  Journal,  1994 
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Mach  0.8,  incidence  26  degrees,  Re=3  million 


On  same  scale  but  not  that  illuminating! 


Mach  0.8,  incidence  26  degrees,  Re=3  million 


Comments 


Here  balance  is  between 

-  Axial  flow 

-  Sting  shock  strength 

Closely  coupled  CFD-Experimental  effort 
needed  to  nail  this  problem 

More  to  be  extracted  from  the  CFD  trends 
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Conclusions 


sting-shock  and  primary  vortex 

-  sudden  upstream  motion  of  breakdown 

critical  angle  consistently  different 

-  large  scatter  in  published  measurements  also 

-  More  coordinated  effort  needed 

artefact  of  the  experimental  setup 


